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DEDICATION

There are so many individuals and so many experiences that bring me to this edition. I wish to express my grati-
tude and give recognition to those who had such a powerful influence on my life and have brought me to this
place as an author.

There was the Alliance High School teacher in Northwestern Nebraska who triggered my passion for writing

and editing the school newspaper. In the same school, the English teacher taught me the value of good grammar,
which was stressed even more by shorthand classes in both high school and at the University of Wyoming where I
earned a BS in Secretarial Science/Business Administration.

Blue Mountain Community College in Pendleton, Oregon, gave me my first teaching position—the first quarter
teaching all levels of typewriting on about five different manual typewriters. (Oh how the world has changed.) In
Des Moines, Washington, the Highline Community College Dean of Occupational Education gave me the op-

portunity to build the Medical Assistant program, furnish the classroom and clinic environment, and support the
program through its first and many subsequent national accreditations through Commission on Accreditation of

Allied Health Education Programs CAAHEP) and the American Association of Medical Assisting (AAMA).

Teaching classes in the Medical Assistant program at that time required writing much of my own material. That led
to a lasting friendship with Marti Lewis, another instructor in the field, dealing with similar issues. Thus, the first
edition of the Law and Ethics in the Medical Office was created. Later we wrote Diseases of the Human Body so medical
assisting students would better understand the diseases process. Here you have the 6th edition of that text. Together
Marti and I taught and mentored hundreds of students, struggled through our doctoral programs, shared meals with
our families at home and on the Oregon coast, and along the way became closer than most sisters. I still miss her.

From early years, my parents stressed that I could do about anything I set my mind to. I am so grateful to their
encouragement. I am forever indebted to those who believed I could teach, to those who believed I could write,
to F.A. Davis and Robert Martone who saw potential in that first book and a future in medical assisting for their
company, and to Andy McPhee, Senior Acquisitions Editor at F.A. Davis who is a champion for health-care
textbooks, and has also become a good friend.

I 'am so blessed to share it all with my husband and my daughters and to have had such a cherished friend as a
co-author.

What I am today is because of all of you. I am eternally thankful. I dedicate this edition to you!

—CARrRoL D. TAMPARO, PhD, CMA (AAMA)
ctamparo@comcast.net






PREFACE

'This totally new and completely updated text provides
clear, succinct, and basic information about common
medical conditions. Diseases of the Human Body, 6th edi-
tion, is carefully designed to meet the unique educa-
tional and professional needs of health-care personnel.
The book focuses on human diseases and disorders that
are frequently first diagnosed or treated in ambulatory
health care. Each entry considers what the disease or
disorder is, how it might be diagnosed and treated, and
the likely consequences of the disease or disorder for the
person experiencing it.

Chapters 1 through 7 provide a solid foundation for

subsequent chapters and include:

* 'The Disease Process

¢ Integrative Medicine and Complementary
Therapies

* Pain and Its Management

* Infectious and Communicable Diseases

* Cancer

* Congenital Diseases and Disorders

* Mental Health Diseases and Disorders

The remaining 10 chapters cover major conditions
organized by body system. This pattern of organization
is easily integrated with medical terminology or
anatomy and physiology courses that health-care pro-
tessional students often take concurrently with the study
of human disease. Within each system chapter, there is
an anatomy and physiology review of that system for
turther assistance. Each disease condition is highlighted
by means of a logical, nine-part format consisting of:

¢ Description

* Etiology

* Signs and Symptoms

¢ Diagnostic Procedures

* Treatment

* Complementary Therapy
¢ Client Communication
¢ Prognosis

¢ Prevention

The balance of information in each of these subsec-
tions varies according to the relative frequency and
severity of the condition. In every case, the information
selected is chosen to reflect the need for thorough yet
concise information about the condition.

Research for this edition indicates that alternative
and complementary therapies are now more often
viewed as “integrative medicine,” providing the best of
both traditional and complementary therapies for treat-
ing clients. Viable complementary or alternative therapy
was included when documentation was found regarding
effectiveness and lack of harm.

The organization of the text is thoroughly contem-
porary and designed to help you retain and understand
basic concepts within the context of your chosen pro-
tession. Color in the interior further enhances its ap-
peal. Features include clear chapter outlines, chapter
learning outcomes that can be easily matched to ques-
tions in the electronic test bank, pronunciation of key
terms, review questions, and case studies to encourage
critical thinking. Client Communication sections will
remind you to think about teaching opportunities for
your clients. You will also find reference to the most
common “reportable diseases” as required by state
and/or federal government. This feature prompts you to
recall your reporting responsibility.

The “Chapter Episode” feature makes a particular
disease or disorder very personal and asks you to re-
spond to related questions at the end of each episode.
'The episode appears at the beginning of the chapter and
is further explained throughout the chapter, becoming
more complex each time. There also is a Reality Episode
in each chapter as well as accompanying questions. An-
swers to the episode questions, review questions, and
case studies are found in the Instructor’s Guide to
this textbook. Throughout the text, carefully chosen
illustrations help you visualize body structures and
conditions.

The sixth edition provides the International Classifi-
cation of Diseases, 10th revision, Clinical Modification
(ICD-10-CM) codes for each disease. This valuable tool
reinforces the importance of proper coding for reim-
bursement and research. See the note at the end of this
preface regarding this update on coding.

'The comprehensive glossary appears at the end of
the text, using Zaber’s Cyclopedic Medical Dictionary,
22nd edition, as the main reference. The appendices in-
clude succinct descriptions of most of the diagnostic
procedures mentioned in the text and a comprehensive
list of over 200 commonly used abbreviations, along
with a reference list that includes Internet sites. These




viii Preface

teatures help make Diseases of the Human Body, 6th edition,
a valuable classroom text and a useful reference after you
begin your professional career. Finally, in addition to a
general subject index, a specialized index of diseases
covered in this text directs the reader to the nine-part
presentation of each disease covered.

Herman cartoons, a special favorite of the author,
provide a little levity to what can be “worrisome” topics
of disease. Jim Unger, their creator, has a unique
understanding of human nature, of life, and of all its
travails. We hope you will giggle and even laugh out
loud. Such “internal jogging” is good for the soul.

'The study of human disease is never easy. Every ef-
fort has been made to make it clear and accessible by
presenting information to benefit both students and
health-care professionals. Students will be able to access
many online ancillary pieces to enhance their study and
learning process. There are numerous interactive exer-
cises that include case studies, and 17 podcasts can be
downloaded for listening and review. New to this
edition is the inclusion of nine videos that illustrate one
or more applications of the chapter content. These re-
sources are available at http://davisplus.fadavis.com
(keyword Tamparo). Twice yearly, updated information
on diseases and disorders is provided on DavisP/us by
F.A. Davis. To assist instructors, there is an Instructor’s
Guide, an electronic test bank, and PowerPoint presen-
tations, which are available to adopters.

—CaroL D. TAMPARO

ICD-10-CM

The implementation of ICD-10-CM occurred
October 1, 2015. After many extensions granted by the
U.S. Department of Health and Human Services
(HHS), the transition from ICD-9-CM to the new
ICD-10-CM code set became a reality.

'The implementation of ICD-10-CM coding expanded
the ICD-9-CM codes from approximately 17,000 codes
to approximately 69,000 in the ICD-10-CM. The in-
crease is due to the greater level of specificity in the coding
process. More extensive and accurate documentation is
necessary to be able to code to the highest level of speci-
ficity. ICD-10-CM is an alphanumeric classification
system that has been expanded from five to seven charac-
ters. ICD-10-CM uses the letter “X” as a placeholder
to allow for expansions in the future. This placeholder is
used in the fifth, sixth, and seventh character positions.
ICD-10-CM has been used in other countries for many
years. Once the United States adopted ICD-10-CM
coding, we are now able to compare health data and sta-
tistics worldwide. Proponents of ICD-10-CM state that
areas such as public health, research, and reimbursement
will greatly benefit from using the new codes.

'The health-care industry has taken many steps in
preparation for the conversion to ICD-10-CM. System
updates needed to be installed to be compatible with the
new format. Changes were necessary on any forms that
previously utilized ICD-9-CM. Internal and external
testing was conducted to ensure payers are able to receive
data with ICD-10-CM codes. Training on the new
coding system was offered in various formats. Online
courses, seminars, and boot camps were just some of the
options in becoming proficient in ICD-10-CM. Several
studies predict a shortage of coders in the next several
years. This is a great opportunity for anyone interested
in a career as a certified coding professional.

I would like to take this opportunity to thank my
mentor, Richard K. Brown, for his willingness to share
his skills, knowledge, and expertise.

—DonNNA FIRN, CPC, CMA (AAMA), CRCS-I
Masters of Arts in Counseling Psychology
Kitsap Mental Health Services

Bremerton, Washington
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All interest in disease and death is only another expression of interest in life.
—THOMAS MANN
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On successful completion of this chapter, you will be able to:

* Interpret key terms.

« Explain three ways the body is protected from
disease.

« Contrast illness and disease.
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o Identify the three classifications of hereditary
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* Describe the genetic activity of DNA.

« Distinguish between genotype and phenotype.
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CHAPTER EPISODE—PART 1

Ian Sumner was a rough-and-tumble kid. He was a
daredevil. He played junior peewee football when he
was only 8 years old. On many occasions, he hurt his
head in play and practice but never experienced any
problems as a result. When he discovered soccer, he
quit football because he did not like having to wear
all the heavy protective gear. He was a good player,
good enough to play in college. He butted the ball
with his head too many times to keep track. One
time, he got hit exceptionally hard and afterward was
confused and disorientated. Another time he was in-
volved in an automobile crash, which threw him into
the windshield. He was unconscious when the medics
arrived but did not seem to suffer any serious injury.

* Should lan be concerned about his personal and med-
ical history?
* Justify your response.

INTRODUCTION

Despite a rapid increase in the number of medical
research discoveries and the phenomenal development
in technology, accompanied by society’s increased
awareness of wellness and health, we have not been able
to eradicate disease. An ideally designed body would be
free from disease, and a careful study of body chemistry
and cellular function does reveal a blueprint for main-
taining a disease-free state. The body is protected
in three ways: (1) Normal body structures function
to block the entry of germs through the use of tears,
mucous membranes, intact skin, cilia, and body pH;
(2) the inflammatory response rushes leukocytes to a
site of infection, where the invading organisms are en-
gulfed and destroyed in a process called phagocytosis;
(3) specific immune responses of the body react to
foreign antigens to protect and defend against disease.

Disease is a pathological condition of the body that
occurs in response to an alteration in the normal body
harmony. Disease is usually tangible or measurable. It
may be the direct result of trauma, physical agents, and
poisons, or it may be the indirect result of genetic
anomalies and metabolic and nutritional disturbances.

There is a difference between illness and disease.
Iliness describes the condition of a person who is expe-
riencing a disease. It encompasses the way in which
individuals perceive themselves as suftering from a dis-
ease. Illness is highly individual and personal. A disease,
on the other hand, is known by its medical classification
and distinguishing features. For most health-care
providers, a disease is easier to treat than an illness.
Proper and effective medical management, however,
attends to both the disease and the illness.
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Fear, anxiety, embarrassment, and concern about
the cost of treatment or about possible incapacity or
disfigurement may be some of the troubling emotions
persons feel when faced with an illness. Some people
desire to know everything about their particular dis-
ease; others choose complete ignorance. The medical
community is generally expected to have a “cure,” but
not many individuals understand the importance of
their participation in the “getting well” process.

'This chapter provides a brief synopsis of the causes
of disease and disorders. When considering the dishar-
mony that occurs in the body in the form of disease,
remember the harmony that exists most of the time.

PREDISPOSING FACTORS

A predisposing factor is a condition or situation that may
make a person more at risk or susceptible to disease.
Some predisposing factors include heredity, age, gen-
der, environment, and lifestyle.

Heredity is a predisposing factor when a trait inher-
ited from a parent puts an individual at risk for certain
diseases. Heredity is not easily controlled, changed, or
altered. Cystic fibrosis (ICD-10: E84.9), sickle cell
anemia (ICD-10: D57.1), and trisomy 21 or Down
syndrome (ICD-10: Q90.9) are examples of heredi-
tary diseases related to genetic abnormalities.

Age is a risk factor related to the life cycle. For ex-
ample, adenoid hyperplasia (ICD-10: J35.2), acute ton-
sillitis (ICD-10: J03.90), and otitis media (ICD-10:
H66.90) are more common among children than
adults. Older adults are at greater risk than younger
adults for degenerative arthritis (ICD-10: M15.9 or
M19.90) and senile dementia (ICD-10: F03.9). Older
adults have unique problems that arise from the aging
process itself. Physiological changes occur in the body
systems, and some of these changes can cause functional
impairment. Older persons generally experience prob-
lems with temperature extremes, have lowered resist-
ance to disease as the result of decreased immunity, and
have less physical activity tolerance.

Gender is a predisposing factor when the disease is
physiologically based. For example, prostate cancer
(ICD-10: C61, C79.82, D07.5) occurs only in men;
ovarian cancer (ICD-10: C56.9, C79.60, D09.10, or
D09.19) occurs only in women. Men are more likely to
develop gout (ICD-10 M10.00), whereas osteoporosis
(ICD-10: M81.0) is more common in women. How-
ever, lung cancer (ICD-10: C34.90, C78.00, D02.20)
is as prevalent in women as in men. Also, women
experience heart disease as often as men do.

'The external environment can be a risk factor. Expo-
sure to air, noise, and other environmental pollutants
may predispose individuals to disease. For example,
drinking water became contaminated with methane
during drilling at some fracking sites because of faulty
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well construction. With a warming climate and in-
creased logging in our forests, new fungal growths are
now identified where they previously did not exist.
Some geographical locations have a higher incidence of
insect bites and exposure to venom. Living in rural areas
where fertilizers and pesticides are commonly used can
predispose individuals to disease. Even office employees
may be affected by environmental or occupational
health problems, as seen with carpal tunnel syndrome
(ICD-10: G56.00) and eye strain, which can result
from heavy computer use.

Lifestyle choice may predispose some diseases.
Lifestyle is the consistent, integrated way of life of an
individual, as typified by mannerisms, attitudes, and
possessions. From the time a person is born, lifestyle
is influenced by (1) modeling of family members
and peers, (2) education and knowledge, (3) personal
attitudes, (4) degree of self-confidence, (5) individual
responsibilities, and (6) life’s opportunities. Lifestyle
choices have great influence, whether positive or
negative, on personal health and the health of
others.

An increasing number of individuals suffer from such
diseases as diabetes, heart disease, and some cancers that
are preventable or delayed when lifestyle factors are
appropriately addressed. Numerous medical studies
identify highly effective preventive measures and
lifestyle choices that include following a healthy diet,
exercising regularly, maintaining an ideal weight, man-
aging stress, and quitting smoking.

HEREDITARY DISEASES

The problem with the gene pool is there is no lifeguard. —
David Gerrold

Hereditary diseases are the result of a person’s
genetic makeup. It is uncertain to what extent
environmental factors influence the course of a hered-
itary disease, but the two do interact. Hereditary dis-
eases do not always appear at birth. Mild hemophilia
(ICD-10: D66) and muscular dystrophy (ICD-
10: G71.0) may go undetected until adolescence or
adulthood.

Thousands of genetic diseases are identified in
humans—some are fatal. All genetic information is
contained in DNA, a complex molecular structure
found in the nucleus of cells. The DNA is incorpo-
rated into structures called chromosomes. The
normal number of chromosomes in humans is 46
(23 pairs). In the formation of the ovum and sperm
cells (sex cells, or gametes), this number is reduced by
half, with each gamete having 23 chromosomes.
When the two sex cells unite at the time of fertiliza-
tion, the 23 chromosomes from the ovum combine at
random with the 23 chromosomes from the sperm,

producing a cell with a full complement of 46 chromo-
somes. Two of these chromosomes determine sex.

A gene is the basic unit of heredity. Each gene con-
sists of a fixed segment of the DNA on a specific chro-
mosome. Physical traits are the result of the expression
of gene pairs. Gene pairs are homozygous when they
possess identical genes from each parent for a particular
trait and when they are both dominant (one parent con-
tributes) or both recessive (both parents contribute) in
their expression of a trait. Gene pairs are heterozy-
gous when they possess different genes from each par-
ent for a particular trait and if one gene is dominant and
one is recessive. Recessive genes are expressed only
when the gene pair is homozygous, whereas dominant
genes are expressed whether the gene pair is homozy-
gous or heterozygous.

To determine a person’s genetic makeup, a family
history is taken to ascertain their genotype, which
is a description of the combination of a person’s genes
with respect to either a single trait or a larger set of
traits. Genotype includes all of the genes that are in-
herited from one’s parents. The phenotype consists
of the observable physical characteristics, determined
by the combined influences of a person’s genetic
makeup and the effects of environmental factors.
Phenotype is revealed in a person’s appearance—the
color and texture of the hair, shape of the nose,
height, and so on.

An X- or sex-linked hereditary disease can occur
when one parent contributes a defective gene from the
sex chromosome. In color blindness (ICD-10: H53.50),
the inability to distinguish reds from greens is the result
of a recessive gene located on the X chromosome. The
trait shows up when there is no dominant gene for
normal color vision to override the recessive gene.

Changes in the structure of genes, called mutations,
may cause disturbances in body functions. Mutations
occur when the normal sequence of DNA units is dis-
rupted. How such a disruption is manifested depends
on whether the affected gene is dominant or recessive
and whether it is homozygous or heterozygous. The
causes of mutations are largely unknown, but they could
be the result of environmental factors, such as exposure
to certain chemicals or radiation.

Classification of Hereditary Diseases

Genetic diseases are the result of monogenic (Mendelian)
alterations, chromosome aberrations, and multifactorial
errors and are classified similarly.

Monogenic (Mendelian) Disorders

Monogenic disorders are those caused by mutation in a
single gene. The way in which the disorder is passed on
to succeeding generations (the pattern of inheritance) is
determined by whether the gene is dominant, recessive,



or sex-linked. (A sex-linked gene is carried on the X chro-
mosome. Because males have only one X chromosome, a
sex-linked gene will be expressed in males whether it is
dominant or recessive.) Figure 1.1 illustrates the three
most common patterns of inheritance of monogenic dis-
orders. Monogenic disorders are classified as autosomal
dominant, autosomal recessive, X- or sex-linked, chro-
mosomal, and multifactorial. They are described below.

Autosomal Dominant

Only one abnormal gene from a parent is needed for an
autosomal-dominant gene disease to be inherited. One
parent often has the disease. When one parent has the
faulty gene, there is a 50% chance the offspring will

Patterns of Inheritance
Monogenic Disorders

A. Autosomal dominant

B. Autosomal recessive
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have the defect. Examples of autosomal-dominant
diseases include:

¢ Huntington disease (ICD-10: G10): Also called
Huntington chorea, this disease is caused by a
genetic defect on chromosome 4 that results in
the degeneration of neurons in certain areas of
the brain. Individuals show signs of uncontrolled
movements, emotional disturbances, and mental
deterioration. Symptoms often do not develop
until the affected person is in their 30s or 40s. Beta
blockers are often given to minimize abnormal
movements and behavior. The medications tetra-
benazine (Xenazine) and amantadine (Symmetrel)
can reduce the jerky, involuntary movements of the

..%%géd

Figure 1.1 Patterns of inheritance monogenic

disorders.

A. Pedigree displaying autosomal-dominant
inheritance. Autosomal-dominant traits can
be inherited by either gender. The female
individual I-1 is heterozygous autosomal
dominant. If she were homozygous for the
mutant trait, then all progeny in generation Il

would show the trait.

B. Pedigree displaying autosomal-recessive
I inheritance. Autosomal recessive traits can be
1 2 3 inherited by either gender. A recessive allele
needs to be inherited from both the mother
and the father for the trait to be seen. Reces-
] sive traits may not be seen for several genera-
1 2 3 4 5 6 tions, as shown by the progenies Ill-3 and Ill-4,
who received both alleles.
v C. Pedigree showing sex-linked inheritance. Males
5 are most often affected by sex-linked disor-

1 2 3 4 5 6
C. Sex linked
Key:
O Female ‘ Affected Female Parents
[ ] male B Aftected Male Siblings

ders due to a mutation on the X chromo-
some. The II-3 male is affected, so his mother,
individual I-1, must have been a carrier. The
female individuals 1I-2 and lll-3 each had a son
with the trait, so both are carriers. Notice
that the female individual Ill-1 had progeny
with a male that carries the mutant trait. The
female progeny IV-1 shows the trait because
she inherited two mutant X chromosomes,
so lll-1 must also be a carrier.




6 Diseases of the Human Body

disease by increasing the amount of dopamine avail-
able in the brain.

* Retinoblastoma (ICD-10: C69.20): A rare type of
eye cancer that develops in the retina, retinoblas-
toma appears in early childhood and tends to occur
in only one eye. The cancer often can be cured if
diagnosed early, but it can spread to other areas of
the body and become life-threatening. Treatment
is varied and partially dependent on the spread of
the disease.

Autosomal Recessive

There must be two copies (both parents) of the abnor-
mal gene in order for an autosomal-recessive disease or
trait to develop. Some examples include:

* Cystic fibrosis: This is a chronic, generalized disease
that affects the cells that produce mucus, sweat,
and digestive juices. The defective gene makes the
secretions thick and sticky, causing tubes, ducts,
and passageways to become clogged. The glands
primarily affected are the pancreas, respiratory
system, and sweat glands (see Chapter 6).

* Tay-Sachs disease (ICD-10: E75.02): This disease is
a rare lipid abnormality in which harmful amounts
of fatty substances build up in the nerve cells of the
brain and spinal cord. It is distinguished by progres-
sive neurological deterioration and a cherry-red spot
with a gray border on both retinas. It chiefly affects
infants of Eastern European Jewish (Ashkenazi)
ancestry. It is also seen in certain French Canadian
areas of Quebec, the Old Order Amish community
in Pennsylvania, and the Cajun population of
Louisiana. The progressing disease can result in
deafness, blindness, and paralysis. Recurrent
bronchopneumonia is a problem after age 2.

Death usually occurs by age 5.

* Phenylketonuria (PKU): PKU is a rare inherited
disease caused by an inability to metabolize phenyl-
alanine, an essential amino acid. Amino acids
are organic compounds that constitute the primary
building blocks of proteins. Mental disability results
unless a special diet begins within the first few
weeks of life (see Chapter 6).

* Sickle cell anemia: A disease affecting mostly black
populations around the world, it is one of the most
common single-gene disorders. It occurs because
the body produces a defective form of hemoglobin
that causes red blood cells to roughen and become
sickle shaped when deoxygenated. These cells clump
together, making it difficult for them to pass
through blood vessels (see Chapter 6).

X-or Sex-Linked

Dominant X-linked diseases occur when a single abnor-
mal gene on the X chromosome can cause a disease;

this abnormal gene dominates the gene pair. There
are only a few known dominant X-linked diseases,
including:

¢ Vitamin D-resistant rickets ICD-10: E83.39,
E83.31, E83.30, E83.32): This disease is defined
as such because it is resistant to the vitamin D
treatment usually given for rickets and is evidenced
by deficient amounts of mineral in the cartilage
growth plates and by osteomalacia, or softening
of the bones.

* Rett syndrome (ICD-10: F84.2): This is a severe
disorder aftecting the way the brain develops. It oc-
curs most frequently in girls, producing symptoms
similar to autism. Children with Rett syndrome
have problems with motor functions that affect
their ability to speak, walk, chew, use their hands,
and even breathe. They may need a feeding tube in
order to get sufficient dietary nutrients.

Recessive X-linked diseases occur when both of the
genes in a pair are abnormal. If only one gene in the
pair is abnormal, the disorder is quite mild or does not
show at all. The two identified here are hemophilia and
Duchenne muscular dystrophy:

* Hemophilia: This rare bleeding disorder is caused
by a deficiency of specific types of serum proteins
called clotting factors. A person with hemophilia
bleeds longer following any kind of injury because
the blood does not clot normally. Hemophilia can
be mild, moderate, or severe, depending on how
much clotting factor is in the blood. It is more
common in males.

* Duchenne muscular dystrophy: This disorder
manifests as a progressive bilateral wasting of
skeletal muscles in males. Symptoms appear
between ages 2 and 5 and include difficulty
walking. The child has a stumbling gait and
falls easily (see Chapter 6).

Chromosomal Disorders

Chromosomal disorders are caused by abnormalities
in the number of chromosomes or by changes in chromo-
somal structure, such as additions (more than necessary),
deletions (missing genes), or translocations (genes shifted
from one chromosome to another or to a different loca-
tion on the same chromosome). Diseases caused by
chromosomal alterations include:

* Klinefelter syndrome (ICD-10: Q98.4): This condi-
tion occurs when there is an additional X chromo-
some in males. The male body shape is elongated,
the testes are small, the mammary glands are abnor-
mally large, and men with this syndrome do not
produce sperm.

* Turner syndrome (ICD-10: Q96.9): This condi-

tion is caused by the loss of or an incomplete



X chromosome in either the ovum or the sperm.
It affects only females and is often characterized
by shortened stature; swollen hands and feet; and
coarse, enlarged, prominent ears. Most females
affected are infertile.

¢ Trisomy 21 or Down syndrome: 'This is a condition
in which an individual has three copies of chromo-
some 21 instead of two; it is more likely to occur in
children born to parents aged 35 to 50. Infants with
this condition typically have a sloping forehead and
folds of skin over the inner corners of their eyes,
and they may have heart defects. They generally
show evidence of moderate to severe mental disabil-
ity. This condition is one of the most common birth

defects (see Chapter 6).

Multifactorial Disorders

Multifactorial disorders result from the interaction of
many factors, both hereditary (mutations in multiple
genes) and environmental. Among the multifactorial
diseases are:

* Diabetes mellitus: This disorder of carbohydrate,
fat, and protein metabolism is due primarily to
insufficient insulin production by the pancreas
(see Chapter 11).

* Congenital heart anomalies: This category includes
six major anatomic defects that change the blood
flow through the heart, causing circulatory problems
(see Chapter 6).

INFLAMMATION AND INFECTION

Inflammation is the body’s immunologic response
to tissue damage caused by the invasion of foreign
bodies, microorganisms, or harmful chemicals. This
invasion may result from trauma; physical agents
(e.g., temperature extremes, radiation) or chemical
agents (e.g., poisons, venoms); allergens; and disease-
producing, or pathogenic, organisms (e.g., bacteria,
viruses, fungi). Inflammation occurs when microor-
ganisms gain entry into the body, most likely through
a break in the skin. How well the body responds
to inflammation depends on (1) an individual’s
general health, nutritional state, and age; (2) tissue
factors; and (3) type of physical irritant.
Inflammation may be acute or chronic. In its acute
phase, there is redness, swelling, pain, heat, and maybe
even loss of function. At a site of injury, there are a large
number of polymorphonuclear leukocytes, which
are white blood cells (WBCs) that possess a nucleus
composed of 200 or more lobes or parts. Examples
of acute inflammation include insect bites, mild burns,
and minor abrasions and cuts. The inflammation may
persist, spread to adjacent or distant tissue, and become
chronic. In chronic inflammation, there is an increase
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in the number of lymphocytes, monocytes, and plasma
cells.

When microorganisms gain entry into the body, they
release a toxin that causes the capillaries of the host to
become permeable and allow access to WBCs—nhence,
the redness, swelling, heat, and pain. Factors that help
in abating the inflammatory response include topical
applications of ice packs, adequate hydration and
nutrition, rest, and good blood supply. NSAIDs such
as ibuprofen (e.g., Aleve, Advil) are useful in managing
inflammation.

Inflammation is a beneficial biological response in
most instances; however, if it becomes chronic, inflam-
mation can be debilitating, as is the case in rheumatoid
arthritis. Whatever the cause of inflammation, it is the
body’s protective response.

Infection is the invasion and multiplication of
pathogenic or disease-producing microorganisms in
the body. Most microorganisms in the body are
nonpathogenic and are often necessary to maintain
homeostasis, a state of stability that the body tries
to maintain even though it is exp<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>